CHAPTER  XII

DISCUSSION
· the special relativity theory is based on two postulates

I. principle of relativity (equivalence of all inertial reference systems)

II. universality of the speed of light (speed of light is the same measured from all inertial reference frames) 

· consequences of Einstein’s postulates

1. concept of simultaneity becomes  relative

2. synchronization of clocks is also relative 

3. time intervals measured from different reference  
   systems different ( concept of time dilation   

   dilation governed by 
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4. length measured from different reference systems 

    are different ( concept of length contraction
    governed also by 
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5. the concept of space-time (time and space are 

    strongly interconnected concepts)

6. relativistic laws of motion, relativistic form of momentum, energy and mass
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(in the v/c(0 limit we get back the classical laws of mechanics, and classical form of the physical quantities)  

   Exercise I.        

    An observer on the Earth invents an ingenious way to measure the height and the relativistic mass of a rocket traveling with 90% of the speed of light relative to Earth. She finds that the relativistic mass of the rocket is m=90,000kg and its height is 50m. How much would be the length and mass of the rocket if it were measured from an astronaut inside the rocket? (the speed of light is c=3x108m/s)

Exercise II.


An electron is travelling with a speed of 99% of the speed of light. Calculate the kinetic energy of the electron, and compare this value to the rest energy of the electron. (the rest mass of the electron is m=9x10-31 kg, and the speed of light is c=3x108m/s) 
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